Enhancement of stress-induced synthesis of hsp27 and alpha B crystallin by modulators of the arachidonic acid cascade.
The regulation by intrinsic factors of responses to stress of two small stress proteins, hsp27 and alpha B crystallin, was examined in C6 rat glioma cells. Levels of hsp27 and alpha B crystallin were low in C6 glioma cells in confluent cultures. However, levels of the two proteins increased after exposure of cells to heat (42 degrees C for 30 min) or arsenite (50 microM for 1 h) stress. When cells were exposed to arsenite or hear in the presence of indomethacin (50 microM), an inhibitor of cyclooxygenase, or in the presence of nordihydroguaiaretic acid (NDGA; 50 microM), an inhibitor of lipoxygenase, induction of hsp27 and alpha B crystallin was markedly stimulated as detected by specific immunoassays, Western blot analysis, and Northern blot analysis. The presence of melittin (1 microM), an activator of phospholipase A2, during the stress period also stimulated the induction of the two proteins. The expression of hsp70 to each stress was also enhanced in the presence of indomethacin, NDGA, or melittin. The gel mobility shift assay revealed that these chemicals prolonged the arsenite-induced activation of heat shock element (HSE)-binding activity of heat shock transcriptional factor (HSF) in cells. Induction of hsp27 and alpha B crystallin in adrenal glands of heat-stressed (42 degrees C for 15 min) rats was also enhanced by prior injection of aspirin, another inhibitor of cyclooxygenase. These results indicate that the responses to stress of hsp27 and alpha B crystallin, as well as the response of hsp70, are coupled with the metabolic activity of the arachidonic acid cascade and the mechanism for regulation of stress responses observed in C6 cells is operative in tissues and organs in vivo.